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GENERATOR OBDELN I KO VEH O NAPETI 
TESLA BM 371 

SQUARE WAVE GENERATOR 



nAvod k obsluze 



NAVOD k obsluze 



generator obdElnIkovEho NAPETl 

TESLA BM 371 

INSTRUCTIONS FOR USE 

SQUARE WAVE GENERATOR 
TESLA BM 371 



A — kontrolni zarovka 
B — vypinac site 
C — vystup prfmo 
D — svorka s nulovym potencialem 
E — vtfstup z deUce 
F — hruby delifi vystupniho riapetl 
G — plynuly delic vystupniho napeti 
H — plynula regulace kmitoctu 
I — prepmac rozsahu kmitoctu 
J — vystup zapornych strmych impulsQ 
K — svorka s nulovym potencialem 
L — vstup synchronizacnich impulsu 
M — regulace stridy 



A — Pilot lamp 
B — Mains switch 
C — Direct output 
D — Zero potential terminal 
E Divider output 
F — Coarse output voltage divider 
G — Continuous output voltage divider 
H — Continuous frequency control 
1 — Frequency range switch 

J — Gutput-steep negative pulses 
K — Zero potential terminal 
L — Output -synchronizing pulses 
M — Control of the duty cycles 



A~ 

B — 
C — 
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POUZITl 

Generator je zdroj stridaveho napetl pravouhleho tvaru 
s sirokym kmitoctovym rozsahem. Pristroj ma rozsah- 
le pouziti pri laboratornich a opravar skych pracich 
v mzkofrekvencm, televizni a radiolokacni technice, 
technice elektronickych pocitacich stroju apod. Gene- 
rator lze pouzit pro zjistovani spravne funkce elektro- 
nickych meficCi kmitoctu, voltmetru, dekad a pocitacu 
a pro modulaci UKV signalnich generator^. Dalsi pou- 
ziti ma ve funkci zdroje spoustecich impulsu a pro sou- 
casnou kontrolu amplitudove a fazove charakteristiky 
aktivnich i pasivnich ctyrpdlu. 

POPIS 

Generator obdelnikoveho napetl je tvoren multivibrato- 
rem s elektronovou vazbou na sirokopasmovy zesilovac 
s mrizkovym omezenim a katodovymi sledovaci, umoz- 
nujicimi regulaci vystupniho napetl a dosazeni nizke 
a stale vystupni impedance. Zmena kmitoctovych roz- 
sahu se provadi hrube prepinanim kondensatoru multi- 
vibratoru, plynule zmenou predpeti ridi'cich mrizek 
elektronek multivibratoru. Vystupni napetl je vyvedeno 
jednak primo pres vazebni kondensator, jednak pres 
odporovy delic zapojeny v katodovem obvodu katodo- 
veho sledovace a odstupnovany po 10 dB. Vystup delice 
je proveden bez vazebniho kondensatoru, coz umoznuje 
pouzivat velmi nizkych zatezovacich impedanci, aniz by 
doslo ke skresleni tvaru vystupniho napetl. Plynula 
zmena vystupniho napetl se provadi potenciometrem 
zarazenym pred katodovym sledovacem. Stalost napetl 



APPLICATION 

This generator which is a source of rectangular A. C. 
voltages, covers a wide frequency range. It finds wide 
application possibilities in laboratory and servicing 
work in low-frequency, TV, radar, computer, etc. engi- 
neering. It can be employed for the ascertainment of 
the correct operation of electronic frequency meters, 
voltmeters, decade counters and computers, as well as 
for the modulation of U. H. F. signal generators. A furth- 
er application is the use of the generator as a source 
of triggering pulses for the simultaneous checking of 
the phase and amplitude response of active and passive 
quadripoles. 



DESCRIPTION 

The square wave generator is formed by a multivibra- 
tor which is electronically coupled to a wideband am- 
plifier with grid limitation and cathode followers, the 
purpose of which is to enable output voltage control 
and to ensure low and constant output impedance. The 
frequency ranges are changed coarsely by switching 
the capacitors of the multivibrator and continuously 
by altering the control grid bias of the multivibrator 
tubes. 

The produced rectangular voltage is connected directly 
to the output via a coupling capacitor and also indirect- 
ly through a resistive divider which is in the cathode 
circuit of the cathode follower and is tapped in 10 dB 
steps. The output of this divider has no capacitor so 
as to enable the application of very low loading impe- 
dances without distorting the waveform of the output 
voltage. Continuous output voltage control is carried 
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obdelnikoveho prtibehu je zvysena stabilizaci anodoveho 
napeti. 

Krome vystupniho napeti jsou vyvedeny krdtke strme 
impulsy, vhodne ke spousteni casove zakladny oscilo- 
grafu apod., ktere jsou ziskavany derivaci napeti obdel- 
nikoveho prubehu. Polarita impulsu je zaporna, coz je 
dosazeno omezenim kladnych spicek derivovaneho pru- 
behu. 

Opakovaci kmitocet strmych impulsu je totozny s na- 
stavenym kmitoctem obdelnikoveho napeti. 

Kmitocet multivibratoru je mozno synchronizovat vnej- 
sim zdrojem, takze lze dosahnout presnosti a stability 
kmitoctu dane vlastnostmi pouziteho synchronizacniho 
zdroje. 



out with a potentiometer which precedes the cathode 
follower. The constancy of the rectangular waveform is 
increased by the stabilization of the anode voltage. 

In addition to the rectangular voltage, the generator 
supplies also short steep pulses which are suitable for 
the triggering of oscilloscope time base generators, etc. 
These pulses are produced from the rectangular wave- 
form by derivation and their negative polarity is en- 
sured by clipping the positive peaks of the derived 
waveforms. 

The repetition rate of the steep pulses is identical to 
the selected frequency of the rectangular voltage. 

The frequency of the multivibrator can be synchroniz- 
ed by the application of an external source, in order 
to ensure accuracy and stability of the frequency which 
is dependent on the properties of the employed sync 
source. 



BLOKOVfi schema 



BLOCK SCHEMATIC DIAGRAM 



Obr. 2. 




Fig. 2. 
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a __ vstup synchronizacmho napeti 

b — vystup YYYY im P uls ^ 

c — vystup primo 
d — vystup delice 

1 — pentodovy multivibrator 

2 _ derivacni clen a diodovy omezovac 

3 — mrizkovy omezovac 

4 sirokopasmovy zesjlovac 

5 — katodovy sledovac 

6 — katodovy sledovac 

7 — odporovy delic 

technickE udaje 



Kmitoctovy rozsah:50 Hz- 


-500 


kHz 


Rozsahy: 


50 — 


250 


Hz 




200 — 


1000 


Hz 




1 — 


5 


kHz 




5 — 


25 


kHz 




20 — 


100 


kHz 




100 — 


500 


kHz 



Vystupni napeti 

pri stride 1:1: primo <0,03 V * — £ 3 Vgg 

delic 1 mVgg — 1 Vgg ± 5 % 

Presnost delice: ± 4 % na stupen 

Tvar vystupniho 

napeti: na 500 kHz nastupni hrana < 90 m^s 

pokles temene pro 50 Hz < 4 % 

Vystupni impedance 
primo : 500 Q 



a — Synchronizing voltage input 
b — Output of the steep negative pulses YVYV 

c — Direct output 
d — Divider output 

1 — Pentode multivibrator 

2 — Derivation circuit and diode limiter 

3 — Grid limiter 

4 — Wideband amplifier 

5 — Cathode follower 

6 — Cathode follower 

7 — Resistive divider 

TECHNICAL DATA 
Frequency 

coverage: 50 c/s to 500 kc/s 

Ranges: 50 — 250 c/s 

200 — 1000 c/s 
1 — 5 kc/s 

5 — 25 kc/s 

20 — 100 kc/s 

100 — 500 kc/s 

Output voltage with 

duty cycle 1:1: Direct output: <0.03 V peak-to-peak 

to ^ 3V peak-to-peak 
Output via the divider: 

1 mV peak-to-peajk 
to 1 V peak-to-peak 
± 5 % 

Accuracy of the 

divider: ± 4 % per step 

Output voltage 

waveform: At 500 kc/s the leading edge <90 m^sec 

At 50 c/s the decline of the pulse top 
<4% 
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Vystupni 

impedance delice: 300 Q 



Vystup yYYY 


pri zatizeni 500 kfi/25 pF cca 15 V 
polarita zaporna 


Synchronizacni 




napetl: 


velikost je pri 50 kHz cca 2 V 


Regulace stridy: 


plynule kolem 1 : 1 


Osazeni: 


3XEF 80, 1XECC85, 1X4NN41, 
1X11TA31, 1XEZ80 (6Z31) 


Prikon: 


35 VA 


Napetl: 


220 V/120 V; 50 Hz 


Jisteni: 


sitovou tavnou pojistkou 
pri 120 V 0,6 A 
pri 220 V 0,3 A 


Rozmery: 


194X250X140 mm 


Vaha: 


asi 6 kg 
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Output 

impedances: 

Of the direct 
output: 500 ohms 

Of the divider: 300 ohms 
Output of the steep 

negative , nrr/ Approx. 15 V peak-to-peak at a load 
pulses yv\( of 500 kohms/25 pF; 

negative polarity 

Synchronizing 

voltage: Approx. 2 V at 50 kc/s 

Control of the 

duty cycles: Continuous around 1:1 

Tube complement: 3XEF80, 1XECC85, 1X4NN41, 
1X11TA31, 1XEZ80 (6Z31) 

Power 

consumption: 35 VA 

Mains voltage: 220 V or 120 V, 50 c/s 

Fuse: In the mains circuit: 

0.6 A for 120 V 
0.3 A' for 220 V 

Dimensions: 194X250X140 mm 

Weight: 6 kg approx. 




PfclPOJENl PftlSTROJE K SftOVfiMU NAPETI 

Pred pripojemm pristroje k sitovemu napeti se pre- 
svedcime, zda je pristroj prepojen na spravne sitove 
napeti. Prepojeni se provadi kotouckem volice napeti 
na zadni stene pristroje. Je-li treba pristroj prepojit 
na jine napeti, vysroubujeme sroub uprostred volice 
napeti, kotouc povytahneme a natocime tak, aby 
cislo, udavajici spravne sitove napeti, bylo pod 
trojuhelnikovou znackou. Sroub potom opet za- 
sroubujeme, a tim kotoucek zajistime. Je-li volic 
napeti v poloze, nakreslene na obr. 3, je pristroj 
prepojen na 220 V. Vedle sitove privodky je umis- 
teno pouzdro sitove pojistky. Pfi zmene sitoveho 
napeti je treba rovnez zkontrolovat hodnotu po- 
jistky. Hodnoty pojistek pro sitova napeti 220 V 
a 120 V jsou uvedeny v odstavci „TECHNICKE 
UDAJE“. 

Spojeni kostry pristroje s ochrannym vodicem je 
provedeno tretim vodicem v sitove snure. 



mErenI 

Generator BM 371 uvedeme do provozu zapnutim vypi- 
nace B, coz indikuje kontrolni zarovka A. 

Asi po 5 minutach muzeme pristoupit k mereni; tuto 
dobu je nutno dodrzovat z duvodu ustaleni teploty 
uvnitr pristroje. 

Nastaveni pozadovaneho kmitoctu provedeme pomoci 
knofliku I a H. Nejdrive knoflikem I nastavime zvoleny 
rozsah kmitoctu a potom knoflikem H nastavime ve 
zvolenem kmitoctovem rozsahu pozadovany kmitocet. 



CONNECTION TO THE MAINS VOLTAGE 

Before connecting the generator to the mains, it is es- 
sential to make sure that it is adjusted to the available 
mains voltage. If necessary, the voltage setting can be 
altered by changing the position of the disc of the 
mains voltage selector which is on the back panel of 
the instrument. If it is necessary to connect the 
instrument to another voltage, the centre of 
this disc has to be removed,- the disc partially 
withdrawn then rotated so that the number indi- 
cating the available mains voltage is against the 
triangular mark, and finally the disc must be 
pushed home and secured with the screw. If the 
selector is set as shown in Fig. 3, then the gene- 
rator is adjusted for powering from 220 V A. C. 
mains. Next to the voltage selector is the holder 
of the mains fuse. Whenever the setting of the 
voltage selector is altered, the fuse cartridge 
must be exchanged also. Data of the fuse car- 
tridge for 220 V and 120 V respectively are 
given in the section ..TECHNICAL DATA". The frame- 
work of the generator is connected to the protective 
conductor of the mains via the third core of the mains 
cord. 

MEASUREMENT 

The BM 371 generator is set in operation with the 
switch B which is on the front panel. When the in- 
strument is operative, the pilot lamp A glows. 

After approximately 5 minutes, the measurement can 
be commenced. This period of time must elapse in or- 
der to allow for thermal stabilization inside the gene- 
rator. 
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Vystupm napeti obdelnikov§ho prubehu o velikosti am- 
plitudy z rozsahu 1 mV — IV odebirame mezi svor- 
kami E a D, napeti o velikosti amplitudy 30 mV — 3 V 
Ize odebirat mezi svorkami C a D. 

Regulaci amplitudy vystupniho napeti provadime stup- 
ftovite knoflikem F a jemne knoflikem G. 

Mezi svorkami J a K lze odebirat synchronizacni impul- 
sy zaporne polarity. Chceme-li synchronizovat kmitocet 
multivibratoru, privadime synchronizacni napeti na 
svorky L a K bud' prirno, nebo pres vhodny tvarovaci 
obvod. 



PRlKLADY MEfcENl 

Kontrola kmitoctove charakteristiky aktivniho ctyrpolu 
bez nosne vlny (nf zesilovac, videozesilovac). 

Pristroje: 1. Generator obdelnikoveho napeti 

TESLA BM 371 

2. Mereny ctyrpol 

3. Osciloskop TESLA BM 370 



The required frequency is. adjusted with the con- 
trols I and H. First of all the frequency range is select- 
ed with the control I and then the required frequency 
is adjusted within the selected range with the con- 
trol H. 

The output voltage of rectangular waveform of an am- 
plitude within the range 1 mV to 1 V can be drawn 
from the terminals E and D; a voltage within the range 
30 mV to 3 V can be derived from the terminals C 
and D. 

The amplitude of the output voltage can be altered in 
steps with the control F and continuously with the 
control G. The negative synchronizing pulses are avail- 
able between the terminals J and K. If the frequency 
of the multivibrator has to be synchronized, then the 
sync voltage must be applied to the terminals L and K 
either directly or over a suitable pulse-shaping circuit. 

EXAMPLES OF MEASUREMENT 

Checking the frequency response of an active quadripole 
without carrier frequency (L. F. amplifier, video ampli- 
fier, etc.) 

Instruments employed: 

1. TESLA BM 371 square wave 
generator 

2. TESLA BM 370 C. R. oscil- 
loscope 

3. The quadripole to be mea- 
sured 




Zapojeni pristrojti provedeme podle obr. 4. 



The measuring setup is indicated in Fig. 4. 



Obr. 4. 



QM 370 



BM3F1 




Fig. 4. 



Na vystup generatoru BM 371 pripojime vstup ctyrpolu. 
K vystupu ze ctyrpolu pripojime vhodny osciloskop 
(napr. TESLA BM 370). 

Na vstup mereneho aktivniho ctyrpolu je privadeno na- 
peti obdelnikoveho tvaru. Po pruchodu a zesileni ctyr- 
polem se nam prubeh vystupniho napeti zobrazi na 
obrazovce oscilografu. Podle deformace puvodniho ob- 
delnikoveho tvaru napeti usuzujeme o vlastnostech 
ctyrpolu. 



The input of the quadripole is connected to the output 
of the BM 371 rectangular voltage generator. To the 
output of the quadripole is connected a suitable C. R. 
oscilloscope (e. g. TESLA BM 370). A rectangular vol- 
tage is applied to the input of the measured active 
quadripole. This voltage becomes visible on the screen 
of the C. R. oscilloscope after it has passed the quadri- 
pole and has been amplified by it. According to the 
deformations to the waveform of the rectangular vol- 
tage, the properties of the measured quadripole can be 
ascertained. 
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1. Odchylky od idealni amplitudove charakteristiky. 1) Deviations from an ideal 



PHSina 

vetsi zesileni na 
nizkych kmitoctech 
(fazovy posuv 
nenastava) 

mens! zesileni na 
nizkych kmitoctech 
(fazovy postup 
nenastava) 



Prubeh napeti na 

vstupu ctyrpolu vystupu ctyrpolu 

Voltage waveform across 
the quadripole the quadripole 

input output 




Obr. 5 




Fig. 5. 



2. Odchylky od idealni fazove charakteristiky. 2) Deviations from an ideal 

Prubeh napeti na 

vstupu ctyrpolu vystupu ctyrpdlu 
Voltage waveform across 
the quadripole the quadripole 

input output 



Pricina 



fazovy predstih 
na nizkych 
kmitoctech 


n 


f&zove zpozdeni 
na nizkych 
kmitoctech 


n 



Obr. 6. 




amplitude response: 



Cause 

Higher amplification 
at low frequencies 
(without phase shift) 

Lower amplification 
at low frequencies 
(without phase shift) 



phase response: 



Cause 

Leading phase shift 
at low frequencies 



Lagging phase shift 
at low frequencies 

Fig. 6. 
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3. Odhad maxim&lniho prenaseneho kmitoctu £ ma x 
ctyrpolu pro pokles zesileni O dB. 

vstup ctyrpolu 
The quadripole input 

m~L 

fi 

Obr. 7. 

Nastavime na BM 371 takovy kmitocet fi, pr i nemz se 
na vystupu ctyrpolu uz zacina projevovat zaobleni A. 
Pak: 

f max = 10fi 

4. Odhad minimalniho prenaseneho kmitoctu f m in ctyr- 
polem je mozno provest nasledujicim zpusobem: na 
vstup ctyrpolu privadime obdelnikove napeti z gene- 
ratoru BM 371 a sledujeme jeho tvar na vystupu. 

vstup ctyrpolu 
the quadripole 
input 

n__TL_ 

50 Hz 

Obr. 8. 



3) Estimate of the maximum frequency fmsx passed by 
the quadripole at a 0 dB amplification drop: 

vystup ctyrpolu 
The quadripole output 

A 




Fig. 7. 

The BM 371 generator has to be set to such a fre- 
quency fi at which a distortion of the peak of the 
waveform leading edge (A) starts to become appa- 
rent across the output of the quadripole. 

Then: fmax = 10fi 

4) The minimum frequency f m in passed by the quadri- 
pole at a 3 dB amplification drop can be estimated 
in the following way: to the quadripole the rectangle 
voltage from the BM 371 generator is applied and 
its shape is displayed on the output. 

vystup ctyrpolu 
the quadripole 
output 




Fig. 8. 
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Z poklesu temene obdelnikoveho napeti o kmitofctu 
50 Hz urcime z diagramu nejnizsi kmitocet, ktery ctyr- 
p61u prenese pri poklesu zesilem o 3 dB. 

pro K = 0,4 je f m i n = 8 Hz 




Tabulka hodnot funkce f m i n = F (K) pro sestrojeni dia- 
gramu na obr. 9. 

fmin 

Hz 0,778 1,66 2,63 3,55 4,56 5,68 6,85 8,17 9,53 11 12,65 
K 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5 0,55 

fmin 



Hz 


14,5 


16,8 


19,2 


22 


25,6 32 


36,7 


47,7 


K 


0,6 


0,65 


0,7 


0,75 


0,8 0,85 


0,9 


0,95 
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From the decline of the pulse top at 50 c/s, the mini- 
mum passed frequency f m in can be ascertained: 

for K = 0.4 the f m in = 8 c/s 




21 r 



, r— Fig. 9. 

1 K 

Chart for the diagram fmin F(K): 



0.778 1.66 2.63 3.55 4.56 5.68 6.85 8.17 9.53 11 12.65 
0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0,5 0.55 

14.5 16.8 19.2 22 25.6 32 36.7 47.7 




K 



0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 




5. Urceni zakmitove charakteristiky zesilovace a vhod- 
neho nastaveni korekci a vazeb zesilovace z velikosti 
prekmitu a poctu zakmitii. 

Na vstup ctyrpolu privadime obdelnikove napeti z ge- 
neratoru BM 371 a kontrolujeme jeho prtibeh na ob- 
razovce osciloskopu BM 370, ktery upravujeme zara- 
zovanim vhodnych korekcnich a vazebnich prvku. 

vstup ctyrpolu 
The quadripole 
input 



Nestabilni zapojeni 



Prekompensovano 



Spravne provedeny 
zesilovac 



Obr. 10. 

Kontrola kmitoctove charakteristiky ctyrpolu 
s nosnou vlnou (mf zesilovac, UKV prijimac apod.). 

Pristroje: 1. Generator obdelnikoveho napeti 

TESLA BM 371 

2. Merny generator TESLA BM 270 

3. Mereny ctyrpol 

4. Osciloskop TESLA BM 370 



5) Ascertainment of the transient response of an ampli- 
fier and the suitable adjustment of its compensations, 
couplings and correctors: To the input of the qua- 
dripole the rectangle voltage from the BM 371 gene- 
rator is applied. Its shape can be checked on the 
screen of the BM 370 oscilloscope, which is adjusted 
by means of suitable coupling and corrector elements. 

vystup ctyrpolu 
The quadripole 
output 







\zv>-o 




Unstable 


1 

(\ 




\ 


yvw 


circuitry 




— 






Overcompensated 


r 


Correctly built 
amplifier 



Fig. 10. 

Checking the frequency response of a quadripole with 
carrier frequency (I. F. amplifier, U. H. F. receiver, 
etc.). 

Instruments employed: 1. TESLA BM 371 square wave 

generator 

2. TESLA BM 270 A. M. and 
F. M. standard signal gene- 
rator 

3. TESLA BM 370 C. R. oscillo- 
scope 

4. The quadripole to be mea- 
sured 
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BM 270 




Generator BM 371 moduluje vf napeti o kmitoctu f 0 , vy- 
rabene mernym generatorem BM 270 obdelnikovym prti- 
behem. Takto upravene napeti je vedeno na vstup mere- 
neho aktivniho ctyrpolu. Zesilene napeti je z vystupu 
vedeno pres detekcm obvod s co nejmensi casovou 
konstantou na vstup oscilografu, kde se nam nf slozka, 
kterou bylo modulovano vf napeti, zobrazi s prislusnym 
tvarovym skreslemm. Podle tvaru obdelniku opet ob- 
dobne posuzujeme vlastnosti zkouseneho zarizeni, jako 
v predchozim priklade. 



The BM 371 generator modulates with a rectangular 
voltage the H. F. voltage of the carrier frequency f 0 
which is produced by the BM 270 measuring generator. 
The voltage thus processed is applied to the input of 
the measured active quadripole. The amplified voltage 
from the output of the quadripole is connected to the 
input of the oscilloscope via a detector circuit of mi- 
nimum time constant. The C. R. oscilloscope displays 
the waveform distortion of the L. F. component which 
has been used for modulating the carrier frequency f 0 . 
According to the shape of the rectangles, the proper- 
ties of the tested equipment can be estimated similarly 
as described in the previous example. 
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Pouzijeme-li jako osciloskopu typ BM 370 a je-li nosny 
kmitocet f 0 nizsi nez asi 5 MHz, muzeme napeti z vy- 
stupu zkouseneho ctyrpolu vest pfimo na vstup oscilo- 
skopu. 

Pouzijeme-li misto osciloskopu synchroskopu, musime 
privest na vstup synchronizace synchroskopu spousteci 
impulsy z generatoru BM 371. 



If the BM 370 C. R. oscilloscope is employed and the 
carrier frequency f n is less than 5 Mc/s, then the vol- 
tage across the output of the quadripole under test can 
be applied directly to the input of the C. R. oscilloscope. 
If a synchroscope- is employed in lieu of the C. R. oscil- 
loscope, then triggering pulses derived from the BM 371 
generator must be connected to the sync input of the 
synchroscope. 



synchroskop 



BM 371 



6tyfp61 



synchroscope 
TM 1694-B 




Obr. 12. 



Fig. 12. 
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Generator BM 371 synchronize van z vnejsiho zdroje. 



Pozadujeme-li v nekterych pripadech vysokou stabilitu 
a presnost kmitoctu generatoru BM 371, je nutno jej 
synchronizovat z vnejsiho zdroje. BM 371 ma potom 
stabilitu a presnost kmitoctu synchronizacniho zdroje. 

V uvedenem priklade je generator BM 371 synchronizo- 
van RC generatorem BM 344. 

BM 344 



Podminka dobre 

synchronizace: 

5f 2 <fi 



Obr. 13. 



Kontrola ss napeti a proudu. 

Potenciometr R3 nastaven ve stredu kmitoctoveho roz- 
sahu (asi 15 kHz), pristroj osazen elektronkami. 

Ui = 235 V ± 5 % Ii = 59 mA 

U 2 = 126 V I 2 = 26 mA 

U 3 = 110 V I 3 = 33 mA 
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Synchronization of the TESLA BM 371 square wave ge- 
nerator by an external source. 

If for some special application high stability and accu- 
racy of the frequency delivered by the BM 371 genera- 
tor are essential, then the generator can by synchro- 
nized by the application of an external source. In the 
following setup the BM 371 generator is synchronized 
by the BM 344 RC generator. 



BM 371 




Prerequisite for 
correct 

synchronization: 
5f 2 < ft 



Fig. 13. 



Checking D. C. voltages and currents. 

The potentiometer R3 is adjusted with the centre of 
the frequency range selected (approximately 15 kc/s) 
and with the instrument fitted with tubes. 

Ui = 235 V ± 5 % Ii = 59 mA 

U 2 - 126 V I 2 = 26 mA 

U R = 110 V I, = 33 mA 




Pri laderri se mem hodnota U 2 a I 2 o cca ± 10 % ; napeti 
a proudy mereny Avometem (Ri = 1000 Q/V). 

Tabulka ss hodnot proudu a napeti pro jednotliye elek- 
tronky pri kmitpctu f = cca 10 kHz a stride 1 : 1. Na- 
peti mereno voltohmmetrem. (Vsechny hodnoty jsou 
informativni.) 



1 


Ua 


Ug 2 


la 


ig» 


Na 


Ng 2 


lx 


E2 


100 V 


110 V 


8,6 mA 


3,5 mA 


0,87 W 


0,393 W 


24—27,5 


E3 


100 V 




8,6 mA 


3,6 mA 


0,87 W 


0,395 W 


mA*) 


E4 


100 V 


100 V 


9,2 mA 


2,3 mA 


1,04 W 


0,276 W 


11,5 mA 


E5 


130 V 














E7 


150 V 












16,5 mA 



*) kolisa s ladenim. 



During tuning, the magnitudes of U 2 and I 2 alter by 
approximately ± 10 % ; the voltages and currents were 
measured with a voltammeter Avomet (Ri = 1000 
ohms/V). 

Current and voltage data of the tubes at f = 10 kc/s 
approx, and at a duty cycle of 1:1. The voltages are 
measured with a voltohmmeter. (All the data in the ta- 
ble are for information only.) 





Ua 


ug 2 


la 


102 


Na 


Ng 2 


lx 


E2 


100 V 


110 V 


8,6 mA 


3,5 mA 


0,87 W 


0,393 W 


24—27.5 


E3 


100 V 


110 V 


8,6 mA 


3,6 mA 


0,87 W 


0,395 W 


mA*) 


E4 


100 V 


100 V 


9,2 mA 


2,3 mA 


1,04 W 


0,276 W 


11.5 mA 


E5 


130 V 














E7 


150 V 












16.5 mA 



*) Fluctuates during tuning. 
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Prubehy obdelnikoveho napeti y jednotlivych bodech pri kmitoctu 
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Resistors : 



LIST OF ELECTRICAL COMPONENTS 



No. 


Type 


Value 


Max. 


load 


Tolerance 
± % 


Standard CSSR 


R1 


carbon layer 


10 


kQ 


0.25 


W 


10 


TR 101 lOk/A 


R2 


carbon layer 


6.8 


k Q 


0.25 


W 


10 


TR 101 6k8/A 


R3 


potentiometer 


1 


MQ 


0.5 


w 




WN 694 06 1M/G 


R4 


carbon layer 


3.3 


k Q 


0.5 


w 


10 


TR 102 3k3/A 


R5 


carbon layer 


5 


kQ 


0.1 


w 


2 


WK 681 01 5k/C 


R6 


potentiometer 


100 


kQ 


0.2 


w 




WN 790 25 100k 


R 7 


potentiometer 


50 


kQ 


0.5 


w 




WN 694 02 50k/N 


R8 


potentiometer 


100 


k Q 


ua 


w 




WN 790 25 100k 


R9 


carbon layer 


5 


kQ 


0.1 


w 


2 


WK 681 01 5k/C 


RIO 


carbon layer 


3.3 


kQ 


0.5 


w 


10 


TR 102 3k3/A 


Rll 


carbon layer 


470 


kQ 


0.5 


w 


10 


TR 102 M47/A 


R12 


carbon layer 


1.2 


kQ 


0.25 


w 


10 


TR 101 Ik2/A 


R13 


wire-wound 


6.8 


kQ 


4 


w 




TR 611 6k8 


R14 


carbon layer 


1 


kQ 


0.5 


w 


10 


TR 102 lk/A 


R15 


carbon layer 


1.2 


kQ 


0.5 


w 


10 


TR 102 Ik2/A 


R16 


wire-vound 


3.9 


kQ 


4 


w 


10 


TR 611 3k9/A 


R17 


carbon layer 


3.3 


M Q 


0.25 


w 


10 


TR 101 3M3/A 


R18 


wire-wound 


4.7 


kQ 


4 


w 




TR 611 4k7 


R19 


potentiometer 


1 


kQ 


0.5 


w 




WN 694 02 lk/N 


R20 


carbon layer 


390 


Q 






1 


1AK 650 61 


R21 


carbon layer 


3.3 


M Q 


0.25 


w 


10 


TR 101 3M3/A 


R22 


carbon layer 


820 


Q 






1 


1AK 650 63 


R23 


carbon layer 


560 


Q 






1 


1AK 650 62 


R24 


carbon layer 


820 


Q 






1 


1AK 650 63 


R25 


carbon layer 


700 


Q 


0.25 


w 


5 


1AK 650 48 


R26 


carbon layer 


560 


Q 






1 


1AK 650 62 


R27 


carbon layer 


820 


Q 






1 


1AK 650 63 


R28 


carbon layer 


560 


Q 






1 


1AK 650 62 


R29 


carbon layer 


820 


Q 






1 


1AK 650 63 


R30 


carbon layer 


390 


Q 






t 


1AK 650 61 


R31 


carbon layer 


51 


kQ 


0.25 


w 


5 


TR 101 51k/B 


R32 


carbon layer 


22 


Q 


0.5 


w 


10 


TR 102 22/A 


R34 


carbon layer 


820 


Q 


0.5 


w 


10 


TR 102 820/A 
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Capacitors: 



No. 


Type 


Value 


Max. D. C. 
voltage 


Cl 


mica 


27 


P F 


500 V 


C2 


mica 


1,000 


PF 


500 V 


C3 


mica 


33 


pF 


500 V 


C4 


mica 


372 


P F 


500 V 


C5 


paper 


1,500 


pF 


400 V 


C6 


mica 


7,500 


pF 


500 V 


C7 


mica 


100 


pF 


500 V 


C8 


paper 


39,000 


pF 


400 V 


C9 


mica 


1,000 


pF 


500 V 


CIO 


paper 


0.15 


H F 


260 V 


Cll 


paper 


4,700 


pF 


400 V 


C12 


electrolytic 


100 


fiF 


250 V 


C13 


mica 


33 


pF 


500 V 


C14 


mica 


372 


pF 


500 V 


C15 


paper 


1,500 


pF 


400 V 


C16 


mica 


7,500 


PF 


500 V 


C17 


mica 


100 


PF 


500 V 


C18 


paper 


39,000 


pF 


400 V 


C19 


mica 


1,000 


pF 


500 V 


C20 


paper 


0.15 


/<F 


260 V 


C21 


paper 


4,700 


pF 


400 V 


C22 


paper 


0.47 fi F 


160 V 


C23 


electrolytic 


4 


mf 


450 V 


C24 


electrolytic 


8 


n F 


350 V 


C25 


paper 


0.47 <uF 


160 V 


C26 


electrolytic 


100 


V F 


250 V 


C27 


paper 


0.47 


t* F 


160 V 


C28 


electrolytic 


100 


f*F 


250 V 


C29 


electrolytic 


5 


H F 


350 V 


C30 


trimmer 


45 


pF 


500 V 


C31 


trimmer 


45 


pF 


500 V 


C32 


mica 


5.1 


PF 


500 V 


C33 


mica 


47 


pF 


500 V 



Transformers and coils: 



Component 


Drawing 

No. 


Winding 


Mains transformer 


IAN 661 93 




Coil of the mains transformer 


1AK 622 94 














■ . 


















■KH 
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Tolerance 
± % 


Standard CSSR 


10 


WK 714 07 27/A 


10 


WK 714 08 lk/A 


10 


WK 714 07 33/A 


2 


WK 714 08 372/C 


10 


TC 153 Ik5/A 


2 


TC 213 7k5/C 


2 


WK 714 07 100/C 


10 


TC 153 39k/ A 


2 


WK 714 08 lk/C 
TC 162 M15 
TC 163 4k7 
TC 528 G1 


10 


WK 714 07 33/A 


2 


WK 714 08 372/C 


10 


TC 153 Ik5/A 


2 


TC 213 7k5/C 


2 


WK 714 07 100/C 


10 


TC 153 39k/A 




WK 714 08 lk/C 
TC 162 M15 
TC 163 4k7 
TC 161 M47 
TC 597 4M 
TC 596 8M 
TC 161 M47 
TC 528 G1 
TC 161 M47 
TC 528 G1 
TC 909 5M 
TK 810 45 
TK 810 45 
TC 200 5J1/B 
TC 200 47/B 
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